2 -Y. ' 

J&T. The composition of matter of claim &T in which said plurality of sub-populations 
is composed of one of said sub-populations for each charge state number whose 
minimum Value is not less than seven and whose maximum value is not less than ten. 

The composition of matter of claim Win which said population^/ of multiply 
charged ions is rbrmed by: 




dispersing a solution containing said polyatomic parent molecular species into a 
bath gasSas charged droplets, said dispersing taking place in the 
presence of an electric field; and 

allowing the solvent of said solution to evaporate from said charged droplets 
until at least some molecules of said distinct polyatomic parent 
molecular species becomes dispersed in said bath gas as said multiply 
charged ions. 

s$ \ ' 

JPf. The composition of matter of claimdS^Tin which said single polyatomic parent 
molecular species is selected from a class\)f compounds known as biopolymers. 

* / 

JZ. The composition of matter of claim^f in\which said single polyatomic parent 

molecular species is not selected from the groupvcomprising synthetic polymers 
comprising less than four distinct elements, said g\oup comprising polyethylene 
glycols. 

The composition of matter of claim J^T in which a Wss spectrum is generated 
from said population of multiply charged ions, said mass spectrum comprising a 
sequence of peaks due to said plurality of sub-populations of said population of 
multiply charged ions and analyzing said peaks of said mass spectrum to determine a 
value of said molecular weight of said single polyatomic parent inolecular species. 
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The composition of matter as claimed in claim §ff in which said single polyatomic 
parent molecular species has a molecular weight not less than about 5000 amu. 



^75! A composition of matter comprising a population of multiply charged ions 
derived from a. sample substantially comprising a single polyatomic parent molecular 
species, the number of charges on each ion defining said ion's charge state number, 
said population ofssaid multiply charged ions comprising a plurality of sub- 
populations, the ionk of a distinct sub-population having the same charge number 
which differs from saM charge number of an adjacent said sub-population by one, each 
of said sub-populations leaving said charge state number not less than five, said 
composition of matter fornjed by: 

dispersing a solution c&ntaining said polyatomic parent molecular species into a 
bath gas as charged droplets, said dispersing taking place in the 
presence of an electric field; and 



allowing the solvent of said solution to evaporate from said charged droplets 
until at least some molecules of said polyatomic parent molecular 
species become dispersed irk said bath gas as said multiply charged ions. 



The composition of matter of claim JZS*h\which said charge state number of each 
of said sub-populations is not less than seven. 

It 

The composition of matter of claim 3$ in whidh all molecules of said single 
polyatomic parent molecular species have substantially the same molecular weight. 

-12- 7 

JWf/ The composition of matter of claim ?5" in which saick single polyatomic parent 
molecular species is selected from the class of compounds known as biopolymers. 
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The composition of matter of claim 79 such that when a mass spectrum is 
generated from said population of multiply charged ions, said mass spectrum 
comprises a sequence of peaks due to said plurality of sub-populations of said 
population of multiply charged ions and analyzation of said peaks of said mass 
spectrum afetermines a value of the molecular weight of said single polyatomic parent 
molecular species. 

xS \ , 

^80! The composition of matter of claim 73* in which said single polyatomic parent 
molecular species Iras a molecular weight not less than about 5000 amu. 

. The composition ofvmatter of claim 79 in which said single polyatomic parent 
molecular species has a molecular weight not less than about 5000 amu. 

j£f. A composition of matter Comprising one or more distinct populations of multiply 
charged ions generated from a sample comprising one or more distinct polyatomic 
parent molecular species, the number of charges on each ion defining the ion's charge 
state number, each of said populations of ions comprising a plurality of sub- 
populations, and; fef each of said popul ations, there boing ono of said sub-populations 
4e* eaeh p ossib le^charge state number whose minimum value is not less than three and 
whose maximum value is not less than five 

The composition of matter of claim -82* in ^vhich s aid plurality of sub popu lations' 
for- each of said populations is comprised of one qf said sub-populations fet-G&shyf 
charge state number whose minimum value is not le§s than five and whose maximum 
value is not less than seven. 

The composition of matter of claim j&Z in which said ^hirality of sub pop ulations 
■for each of said populations is comprised of one of said sub-populations for cach ^ 
charge state number whose minimum value is not less than sevqi and whose 
maximum value is not less than ten. 



D 
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/fc> 

The composition of matter of claim in which all molecules of each of said 
dikinct polyatomic parent molecular species have substantially the same molecular 
weight 

J&6. TheNcomposition of matter of claim $2 in which at least one of said distinct 
polyatomiaparent molecular species is selected from a class of compounds known as 
biopolymers: 



J&f. The composition of matter of claim #2* in which at least one of saic^ discrete 
polyatomic parent molecular species is selected from the group comprising proteins, 
peptides, polypeptides^ carbohydrates, oligonucleotides and glycoproteins. 

The composition of matter of claim in which at least one of said distinct 
polyatomic parent molecularv^species is not selected from the group comprising 
synthetic polymers comprising^less than four distinct elements, said group comprising 
polyethylene glycols. 

J£9! The composition of matter of clMm^S^in which at least one of said distinct 
polyatomic parent molecular species ha^ a molecular weight not less than about 5000 
amu. 

JXH A composition of matter comprising one br more distinct populations of multiply 
charged ions generated from a sample comprising one or more distinct polyatomic 
parent molecular species, the number of charges orkeach ion defining the ion's charge 
state number, each of said populations of ions comprising a plurality of sub- 
populations, the ions of each ^ s ub population within saichplurality having the same 
charge state number which differs from said charge state number of another of said 
sub-populations within said plurality , each of said sub-populations having said charge 
state number not less than five. 
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The composition of matter of claim p€f in which each of said sub-populations has 
said charge state number not less than seven. 

The composition of matter of claim 90* in which at least one of said distinct 
polyatomic parent molecular species is selected from a class of compounds known as 
biopolymers. 

3-1 \ tow 

The composition\of matter of claim ^0 in which at least one of said ^iscrete - 

polyatomic parent molecular species is selected from the group comprising proteins, 
peptides, polypeptides, carbohydrates, oligonucleotides and glycoproteins. 

\ 9i 

The composition of mattersof claim jtff in which at least one of said distinct 
polyatomic parent molecular species is not selected from the group comprising 
synthetic polymers comprising less\|ian four distinct elements, said group comprising 
polyethylene glycols. 

The composition of matter of claim Jskr in which at least one of said distinct 
polyatomic parent molecular species has a molecular weight not less than about 5000 
amu. 

The composition of matter of claim -9tT in whic\ at least one of said distinct 
polyatomic parent molecular species has a molecular ^ight not less than about 7000 
amu. 

£#1 A composition of matter comprising one or more distinctNpopulations of multiply 
charged ions generated from a sample comprising one or more distinct polyatomic 
parent molecular species, the number of charges on each ion defining the ion's charge 
state number, each of said populations of ions comprising a pluralityW sub- 
populations, -and for each of said populations, th e re being one of s a id sub-populations 



y ^for e flGh po s sibl e charge state number whose minimum value is not less than three and 
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wn^se maximum value is not less than five, said composition of matter being formed 
by: 

dispersing a solution containing said one or more distinct polyatomic parent 
.molecular species into a bath gas as charged droplets, said dispersing 
taking place in the presence of an electric field; and 



allowing the solvent of said solution to evaporate from said charged droplets 
until at least some molecules of said distinct polyatomic parent 
molecular species become dispersed in said bath gas as said multiply 
charged ions. 

The composition of matter oXclaim in which said plurality of sub - population s^ 
each of said populations^ris comprised of one of said sub-populations for eacfy 7" 
charge state number whose minimum \alue is not less than five and whose maximum 
value is not less than seven. 

The composition of matter of claim^iikwhich said^teaHty-ef-sub-populations, 
for each of said population^ is comprised of onV of said sub-populations - for e aoh^ ' 
charge state number whose minimum value is not l^ss than seven and whose 
maximum value is not less than ten. 

J£&. The composition of matter of claim^ in which allVnolecules ©f-a-givstt of said 
distinct polyatomic parent molecular species have substantially the same molecular 
weight. 

J£f. The composition of matter of claim 9? in which all molecule^\of at least one of 
said distinct polyatomic parent molecular species have the same chemical formula. 
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& 3 1 

The* composition of matter of claim in which all molecules of each of said 
distihft polyatomic parent molecular species are chemically indistinct. 

The^composition of matter of claim JPT in which at least one of said distinct 
polyatomic parent molecular species is selected from a class of compounds known as 
biopolymers. 

IP*. The composition of matter of claim $>T in which at least one of said distinct 
polyatomic parent molefcailar species is not selected from the group comprising 
synthetic polymers compri$jng less than four distinct elements, said group comprising 
polyethylene glycols. 

W \ 3' 

The composition of matter of claim £7 in which at least one of said distinct 

polyatomic parent molecular species \as a molecular weight not less than about 5000 
amu. 

% V 

J#6. The composition of matter of claim JD%in which said bath gas is heated. 

J£T. The composition of matter of claim in \fohich said dispersing of said charged 
droplets is substantially in a first direction and said^bath gas is directed in a 
substantially counter current direction to said first direction. 

10$. The composition of matter of claim ,9?*in which saidNjath gas is at 
approximately atmospheric pressure. 

AQff. A composition of matter comprising one or more distinct populations of multiply 
charged ions generated from a sample comprising one or more distinct polyatomic 
parent molecular species, the number of charges on each ion defining the ion's charge 
state number, each of said populations of ions comprising a plurality of sub- 
populations, and fef each of said p opulations there being a one of - sai 4 sub-pfcroulations 



^ -$qf- eaeh <efr eveiy possibl e charge state number whose minimum value is not less than 
three and whose maximum value is not less than five, said composition of matter 
beingNjseful for: 



ing out a mass analysis of the ions in said one or more populations and 



the results of said mass ana lysis- obtaining mass/charge (m/z) 

;s for said ions of said sub-populations; and * 

A 



determining a value of the molecular weight of said distinct polyatomic parent 
molecular V)ecies from the mass/charge (m/z) values of said ions in said 
sub-populatiops. 

0 



yy 

JLKT. The composition of matte\of claim JJ^ in which sakl-p lurality of sub 

ions is comprised of one of said sub-populations 



populations for each of said 



popula 



y^ or eac h charge state number whose minimum value is not less than five and whose 
maximum value is not less than seven. 

J*H". The composition of matter of claim JJ&§ in which said plurality of sub - 



population s-fer each of said populations is conrorised of one of said sub-populations 
^ br - aa ch- charge state number whose minimum value is not less than seven and whose 
maximum value is not less than ten. 

^ H3 

J&i. The composition of matter of claim J£9*in whichVll molecules - of a given of 

said distinct polyatomic parent molecular species have substantially the same 
molecular weight. 

JU#. The composition of matter of claim J#9* in which at least on& of said distinct 
polyatomic parent molecular species is selected from a class of compounds known as 
biopolymers. 
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The composition of matter of claim in which at least one of said^diserete 
polyatomic parent molecular species is selected from the group comprising proteins, 
peptides^polypeptides, carbohydrates, oligonucleotides and glycoproteins. 

The composition of matter of claim iQ9 in which at least one of said distinct 
polyatomic parent molecular species is not selected from the group comprising 
synthetic polymers\^)mprising less than four distinct elements, said group comprising 
polyethylene glycols. \ 

5° \ H3 

^4-6 The composition of matter of claim in which at least one of said distinct 
polyatomic parent molecular species has a molecular weight not less than about 5000 
amu. \ 

5.1 : \ 

JL#7. A composition of matter comprising one or more distinct populations of 
multiply charged ions generated from a\ample comprising one or more distinct 
polyatomic parent molecular species, the number of charges on each ion defining the 
ion's charge state number, each of said populations comprising a plurality of sub- 
populations, the ions of a distinct sub-population wtthm said plurality having the same 
charge number which differs from said charge nun^ber of another of said sub- 
populations wtthm said plurality , each of said sub-potaulations having said charge state 
number not less than five; said composition of matter ofedng useful for: 

carrying out a mass analysis of the ions in said one or more populations and 
from the results of s a i d m ass-analysis- obtaining Vass/charge (m/z) 
values for said ions of said sub-population^ and \ ' 

determining a value of the molecular weight of said distinct polyatomic parent 
molecular species from the mass/charge (m/z) values of sakl ions in said 
sub-populations. \ 
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The composition of matter of claim JJff in which each of said sub-populations 
has kiid charge state number not less than seven. 



53 
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^composition of matter of claim £A?*in which at least one of said distinct 
polyatomic \arent molecular species is selected from a class of compounds known as 
biopolymers. 

]2ff. The compositW of matter of claim >Pf in which at least one of said^ discr e te 
polyatomic parent molecular species is selected from the group comprising proteins, 
peptides, polypeptides, carbohydrates, oligonucleotides and glycoproteins. 

\ 51 

J&t. The composition of marter of claim J^f in which at least one of said distinct 



polyatomic parent molecular sp 
polyethylene glycols. 



jcies is not selected from the group comprising 



^ <* \ 5 \ 

The composition of matter of claim -HT in which at least one of said distinct 

polyatomic parent molecular species has \ molecular weight not less than about 5000 

amu. 

12&. A composition of matter comprising one of^more distinct populations of multiply 
charged ions generated from a sample comprising one or more distinct polyatomic 
parent molecular species, the number of charges on each ion defining the ion's charge 
state number, each of said populations comprising a plurality of sub-populations, -aft4 
-fef each of said -p opulations, there being - one of said - sub-pop^lation ^for e ach possible 
charge state number whose minimum value is not less than thres and whose maximum 
value is not less than five, said composition of matter being forrn&^and mass-analyzed 
by: 
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aspersing a solution containing said polyatomic parent molecular species into a 
bath gas as charged droplets, said dispersing taking place in the 
presence of an electric field; 

allowing the solvent of said solution to evaporate from said charged droplets 
until \t least some molecules of said distinct polyatomic parent 
molecular species becomes dispersed in said bath gas as said multiply 
charged ic 

passing a portion o f saki multiply charged ions in said bath gas into^ vacuum 
containing a mask analyzer, carrying out a mass analysis of the ions in 
said one or more populations and from the results of said mass analysis 
obtaining mass/charge\(m/z) values for said ions of said sub- 
population^ and 7 \ a 



determining a value of the molecular weight of said distinct polyatomic parent 
molecular species from the mass/charge (m/z) values of said ions in said 
sub-populations. 

& 5 1 

The composition of matter of claim J23r in wh\ch said- plurality ef-suk- 

populations rfe* each of said populations^-is comprised\f one of said sub-populations 

^^^^ ^ 



charge state number whose minimum value is not less than five and whose 
maximum value is not less than seven. 



J£5. The composition of matter of claim in which said pk 



ility of s ub - 



pep ulations , for - each of said population^ is comprised of one of said sub-populations 
^or eafch charge state number whose minimum value is not less than s^ven and whose 



maximum value is not less than ten. 
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.J^VThe composition of matter of claim A3# in which all molecules of a given of 
said distinct polyatomic parent molecular species have substantially the same 
moleculak weight. 

H \ 57 

i27. The coiWosition of matter of claim 12% in which at least one of said distinct 
polyatomic parem molecular species is selected from a class of compounds known as 
biopolymers. \ 

\ 5-7 

The composition erf matter of claim in which at least one of said distinct 

polyatomic parent molecular species is selected from the group comprising proteins, 
peptides, polypeptides, carbohydrates, oligonucleotides and glycoproteins. 

<* 3 \ 57 

The composition of matteXof claim in which at least one of said distinct 

polyatomic parent molecular specifes is not selected from the group comprising 
synthetic polymers comprising less man four distinct elements, said group comprising 
polyethylene glycols. \ 

<W \ 57 

The composition of matter of claim\l-2$' in which at least one of said distinct 

polyatomic parent molecular species has a molecular weight not less than about 5Q00 
amu. \ 

l&t. The composition of matter of claim JfifS in which said bath gas is heated. 

J£T. The composition of matter of claim 139 in which said dispersing of said charged 
droplets is substantially in a first direction and said batl^gas is directed in a 
substantially counter current direction to said first directio\ 



<A3# The composition of matter of claim in which said hi 
approximately atmospheric pressure. 



gas is at 
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. A composition of matter comprising one or more distinct populations of multiply 
charged ions generated from a sample comprising one or more distinct polyatomic 
parent rnolecular species, said polyatomic parent molecular species not comprising 
polyethylene glycol, the number of charges on each ion defining the ion's charge state 
number, each of said populations of ions comprising a plurality of sub-populations, 
-aftd-for each of said population s , there being one of said sub-populations /or efoch - 
po s si bl e charge ^state number whose minimum value is not less than three and whose 
maximum value i\ not less than five, the formation and mass analysis of said 
composition of matter being performed by: 

dispersing a solution containing said polyatomic parent species into a bath gas 
as charged eiroplets, said dispersing taking place in the presence of an 
electric field ;^ 

allowing the solvent of s^d solution to evaporate from said charged droplets 
until at least some ikolecules of said polyatomic parent molecular 
species become dispersed in said bath gas as said multiply charged ions; 



passing a portion of said multiply\charged ions in said bath gas into^vacuum 
containing a mass analyzer Aarrying out a mass analysis of the ions in 
said one or more populations and from the re s ults of said mass analysi s- 
obtaining mass/charge (m/z) values for said ions of said sub- 
population^ and x 



determining a value of the molecular weight ot said distinct polyatomic parent 
molecular species from the mass/charge fcp/z) values of said ions in said 
sub-populations. 

The composition of matter of claim in which said plurality of s ub 
p opulation srioE each of said population's comprised of one of said sub-populations 
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charge state number whose minimum value is not less than five and whose 



maximum value is not less than seven. 

The composition of matter of claim Jr*W in which said plurality of sub 
populat ions, top each of said population^ is comprised of one of said sub-populations 
y ^or^ca^t charge^tate number whose minimum value is not less than seven and whose 
maximum value isvnot less than ten. 

yyf. The compositionNpf matter of claim 163 in which all molecules of a g iven- of 
said distinct polyatomic parent molecular species have substantially the same 
molecular weight. 

The composition of matter of claim Jr3*Tin which at least one of said distinct 
polyatomic parent molecular species is selected from a class of compounds known as 
biopolymers. 

199*. The composition of matter of clarai J-9*T in which at least one of said distinct 
polyatomic parent molecular species has ^molecular weight not less than about 5000 
amu. 

JAft. A composition of matter derived from a sample comprising one or more distinct 
polyatomic parent molecular species, all molecules \f each of said distinct polyatomic 



parent molecular species having substantially the sameonolecular weight, said 

arising a population^leF-ea^ 



composition of matter comprising a popi 



- each \)f said distinct polyatomic 



parent molecular species -of multiply changed jens* the generation of a mass spectrum 
fron^said composition of matter being characterized by a sequence of not less than 
two peaks far ©ash d istinc t population - , each peak corresponding to a discr ot e sub- 
population of multiply charged ions, each of said^multiply charged ions having a 
diserete integral' number of charges not less than five wherein saioNriumber of charges 
of the multiply charged ions of each peak in said sequence^^each\istinct 
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polyatomic parent molecular species differs from those of an adjacent peak by one 
charfce unit. 

\ 1? 

yft. ThV composition of matter of claim J4tTin which at least one of said sub- 
populations\has said number of charges not less than seven. 

-7 te \ 7/ 

JAi. The composition of matter of claim Mff in which at least one of said distinct 
polyatomic parenfsmolecular species is selected from a. class of compounds known as 
biopolymers. \ 

JA$. The composition of matter of claim in which at least one of said distinct 
polyatomic parent molecular species is not selected from the group comprising 
polyethylene glycols. \ 

1« \ w 

The composition of matter V claim MQ in which at least one of said distinct 
polyatomic parent molecular specieV has a molecular weight not less than about 5000 
amu. \ 

The composition of matter of claim ^40* in which at least one of said distinct 
polyatomic parent molecular species has a molecular weight not less than about 7000 
amu. \ 

' v> \ 

J46". A composition of matter comprising one or more distinct populations of multiply 
charged ions, each of said multiply charged ions in sah3 distinct populations of 
multiply charged ions being l eharactcrizablc by the symbol xi, the numerical value of 
xi being the m/z value £&f~ said one of said multiply chargecl ions such that xi = MJi + 

wherein M r is the molecular weight of a distinct parent polyatomic molecular 
species from which all of said multiply charged ions in said distinct population of 
multiply charged ions are derived, i is an integer equal to the number of adduct 
charges attached to for rem o ved from as in the case with n e gative ion s ) - said distinct 
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parent polyatomic molecular species to form said multiply charged ions, io, is the 
average mass of said individual adduct charges attached to -(os- remov e d from) - said 
multiply charged ions, each of said distinct ^po pu l ation - of ions comprising a plurality 
of sub-populations, the ions of each sub-population having the same values for i, 
and M P anaStherefore the same value of xi, said plurality of sub-populations 
comprising, 01W sub-population^fOT^^aeh- integral value of^i whose minimum is not less 
than three and whose maximum is not less than five. 



<8t 



J4T. The composition of matter of claim J46 in which there4s at least on&i plurality 
of sub-populations^conWised of one sub-population ie^ea&h integral value of said i 
whose minimum is not less than five and whose maximum is not less than seven. 

The composition of matter of claim J46*in which t here - is at least one. plurality 
of sub-populations^comprised of one sub-population y for cgfc h integral value of said i 
whose minimum is not less than seven and whose maximum is not less than ten. 

The composition of matter of claim ]A6 in which at least one of said distinct 
polyatomic parent molecular species is selected from a class of compounds known as 
biopolymers. 

.156: The composition of matter of claim X46 in Miich at least one of said^iserete 
polyatomic parent molecular species is selected fronrsthe group comprising proteins, 
peptides, polypeptides, carbohydrates, oligonucleotides\nd glycoproteins. 

The composition of matter of claim -Ht? in which at lehst one of said distinct 
polyatomic parent molecular species is not selected from the grb^ip comprising 
polyethylene glycols. 

The composition of matter of claim M6 characterized by, when a l^ass spectrum 
is generated from at least one of said distinct populations of multiply charge ions, 
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ss spectrum comprises a sequence of peaks of at least one of said plurality of 



-populations of said distinct population of multiply charged ions and, upon 
lyzing\aid peaks of said mass spectrum,/ a determination can be mad e of th 



sate 
sub-j 

analyzingViid peaks of said mass spectrum^ p clcfcrmination can bo mad e of the value 
of said molecular weight, M r , of said distinct polyatomic parent molecular species. 

ySrS. The composition of matter of claim Jl4& in which at least one of said distinct 
polyatomic parent mMecular species has a value for said molecular weight, M r , not 
less than about 5000 amu. 

A&f. The composition of matter of claim i46 in which at least one of said distinct 
polyatomic parent molecular species has a value for said molecular weight, M r , not 
less than about 7000 amu. \ 

<d \ 

J£$. A composition of matter comprising one or more distinct populations of multiply 
charged ions, each of said multiply charged ions in said distinct populations of 
multiply charged ions being characterizabl\ by the symbol xi, the numerical value of 
xi being the m/z value^fer one of said multiplv charged ions such that xi = lAJi + 
wherein M r is the molecular weight of a distincK parent polyatomic molecular species 
from which all of said multiply charged ions in said distinct population of multiply 
charged ions are derived, i is an integer equal to theVumber of adduct charges 
attached to (os-jsmoved- from as in the case with nogatWc ions) - said distinct parent 
polyatomic molecular species to form said multiply charged ions, m a is the average 
mass of said individual adduct charges attached to {or removed from) said multiply 
charged ion, each of said distinct ^jopulation - of ions comprisinga plurality of sub- 
populations, the ions of each sub-population having the same values for i, m a and M, 
and therefore the same value of xi, said plurality of sub-population^comprising 
distinct sub-populations with distinct values of i, each of said sub-populations having a 
value ^er i not less than five. \^ 
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The composition of matter of claim J^5*in which «adr ©fat least one of said 
plurality of sub-populations is comprised of distinct sub-populations with distinct 
values o)\i, each of said sub-populations having a value^ri not less than seven. 

l&f. The! coim>osition of matter of claim in which at least one of said distinct 
polyatomic pare\ molecular species is selected from a class of compounds known as 
biopolymers. 

J£&. The composition olSjnatter of claim characterized in that when a mass 
spectrum is generated from V least one of said distinct populations of multiply 
charged ions, said mass spectiW comprises a sequence of peaks having at least one of 
said plurality of sub-populations\f said distinct population of multiply charged ions 
and, when said mass spectrum is analyzed, said peaks determine a value of said 
molecular weight, M r , of said distincnpolyatomic parent molecular species. 

159". The composition of matter of claim \&$ in which at least one of said distinct 
polyatomic parent molecular species has a v\lue of said molecular weight, M r , not less 
than about 5000 amu. 

1681 The composition of matter of claim J^r in which at least one of said distinct 
polyatomic parent molecular species has a value of sa^J molecular weight, M r , not less 
than about 7000 amu. 

Mff . A composition of matter comprising one or more distinct populations of multiply 
charged ions, each of said multiply charged ions in said distinct Populations of 
multiply charged ions being characterized by the symbol xi, the numerical value of xi 
being the m/z value^er said one of said multiply charged ions such {hat xi = MJi + 
m a wherein M r is the molecular weight of a distinct parent polyatomic molecular 
species from which ail of said multiply charged ions in said distinct population of 
multiply charged ions are derived, i is an integer equal to the number of adauct 
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cnarges attached to -( or r o movGd from as 4n-the-e asc with nega t iv e - ions ) said distinct 
parent molecular species to form said multiply charged ions, m a is the average mass of 
said individual adduct charges attached to {or - rcmovod from> said multiply charged 
ion, eacnW said distinct population - of ions comprising a plurality of sub-populations, 
the ions of qach sub-population having the same values for i, m a and M r and therefore 
the same valu\of xi, said plurality of sub-populations comprising at least one sub- 
population^ fof e arfi integral value o^i whose minimum is not less than three and 
whose maximum i\not less than five, said composition of matter being formed by: 



P 



D 
D 



dispersing a solution containing said polyatomic parent molecular species into a 
bath gas as\harged droplets, said dispersing taking place in the 
presence of a electric field; and 

allowing the solvent of saici solution to evaporate from said charged droplets 
until at least some molecules of said parent polyatomic molecular 
species become disperse^ in said bath gas as said multiply charged ions. 

if \is 

162*. The composition of flatter of claim J*rf in which ther e isr at least one of said 
plurality of sub-populations^comprised of oneVib-populat ion ^ breach integral value of 
said i whose minimum is not less than five andVhose maximum is not less than 
seven. 

75 

J&3r. The composition of matter of claim J&t in whicft\there4s' at least one of said 

Co \ -A^Uji'i^Q. t^u^C 

plurality of sub-populations ^omprised of one sub-populat^on^e^-eaeh integral value of 
said i whose minimum is not less than seven and whose maximum is not less than ten. 

The composition of matter of claim J^t in which at least We of said distinct 
polyatomic parent molecular species is selected from a class of compounds known as 
biopolymers. 
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The composition of matter of claim A&T in which at least one of said distinct 
polyatomic parent molecular species is not selected from the group comprising 
polyethylene glycols. 



j t>0 
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J^6l The composition of matter of claim i6f in which at least one of said distinct 
polyatomic par&rt molecular species has a value^F- said molecular weight, M r , not 
less than about 5000 amu. 



X&T. A composition o£ matter comprising one or more distinct populations of multiply 
charged ions, each of saici multiply charged ions in said distinct populations of 
multiply charged ions beingSeharacterizable by the symbol xi, the numerical value of 
xi being the m/z value ^et saiasoneot^sai^niultiply charged ions such that xi = Myi + 
wherein M r is the molecular/^eight of a distinct parent polyatomic molecular 



species from which all of saijf multiply 
multiply charged ions are d< 
charges attached to (or rem^ 
parent polyatomic molecular species/f o fo: 
average mass of said individual a 



charged ions in said distinct population of 
teger equal to the number of adduct 
■t he case - with nega tive-Loss)- said distinct 
said multiply charged ions, m a is the 
(or removed from) - said 



attached 

multiply charged ion, each of said ^stinct ^bpuh ^ tuyK of ions comprising a plurality of 




sub-populations, the ions of each sub-popt 



haying the same values for i, and 



M r and therefore the same value of xi, said plurality \f sub-populations comprising at 
least one sub-population j^ov oae h integral value ofy wnose minimum is not less than 
three and whose maximum is not less than five, said composition of matter being 



characterized by the generation of a mass spectrum from at 
populations of multiply charged ions comprising a sequence 



Least one of said distinct 
>aks having at least 



one of said plurality of sub-populations of said distinct populatio\of multiply charged 
ions and upon analyzing said peaks of said mass spectrum ^ - determmation can be 
■ mad e- of a value of said molecular weight, M r , of said distinct polyato^tic parent 
molecular species. 
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The composition of matter of claim \8T in which ther e -i s* at least one of said 
plurality of sub-populations^omprised of one sub-population Jer-elrch integral value of 
said i wfrose minimum is not less than five and whose maximum is not less than 
seven. 

\*& \ /ol 

The composition of rpatter of claim WT in which th e re i s at least one of said 

plurality of sub-W>pulation^omprised of one sub-population fei^feh integral value of 
said i whose miniipum is not less than seven and whose maximum is not less than ten. 

[oH \ / /ol 

P&. The compositio^oftmatter of claim )J8T in which said populations of multiply 
charged ions are fomiecMy: 



V 



dispersing a solution>fe6ntainingf said polyatomic parent molecular species into a 
bath gas i s charged droplets, said dispersing taking place in the 
presence of an eleC$c field; and 

allowing the solveqTpf^said solution to evaporate from said charged droplets 
until at least some molecules of said one or more distinct polyatomic 
parent molecular species become dispersed in said bath gas as said 
multiply charged ions. 

J&f. The composition of matter of claim JtffF in Wijich at least one of said distinct 
polyatomic parent molecular species is selected fromV^i class of compounds known as 
biopolymers. 

/o<* /t>\ 

The composition of matter of claim A6Tin which at l&ast one of said distinct 

polyatomic parent molecular species is not selected from the gtpup comprising 
polyethylene glycols. 
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The composition of matter of claim i6Tin which at least one of said distinct 
polyaromic parent molecular species has a value^ef-said molecular weight, M r , not less 
than about 5000 amu. 



The coi 



1*1 



sition of matter of claim \£f! in which at least one of said distinct 

\ *h 
polyatomic parent molecular species has a value j^ef- said molecular weight, M r , no less 

than about 7000 amu. 

!»1 \ 

-1^5". A composition oPmatter comprising one or more distinct populations of multiply 
charged ions, each of saidNmultiply charged ions in said distinct populations of multiply 
charged ions being characterizable by the symbol xi, the numerical value of xi being the 
m/z value^r-said one of said\nultiply ch^pgfed ions such that xi = Myi + m a wherein M, 
is the molecular weight of a distinct jterent polyatomic molecular species from which all 
of said multiply charged ions in saicl distinct^opulation of multiply charged ions are 
derived, i is an integer equal to the nipnj^r of adduct charges attached to (or removed 
feo m as in the, case with negative - ions) said d/stinct polyatomic parent molecular species 
to form said multiply charged ions, rp a is average mass of said individual adduct 

ltiply charged ion, each of said distinct 
Depopulations, the ions of each sub- 
populations having the same values for i, m a and and therefore the same value of xi, 
said plurality of sub-populations comprising distinct sub-populations with distinct values 
of i, each of said sub-populations having a value^eM not less than five, said composition 
of matter being characterized such that generation of a mass spectrum from at least one of 
said distinct populations of multiply charged ions comprises avsequence of peaks due to at 
least one of said plurality of sub-populations of said distinct population of multiply 
charged ions and upon analyzing -t he same * , said peaks of said maskspectrum allowed for 
the determination of a value of said molecular weight, M r , of said distinct polyatomic 
parent molecular species, said composition of matter formed and mass- ahalyzed by: 



charges attached to (or romovcd - frc 

1i -—-of ions comprising a plurality of 
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disusing a solution containing said polyatomic parent species into a bath gas as 
charged droplets, said dispersing taking place in the presence of an electric 
ield; 

allowing the\solvent of said solution to evaporate from said charged droplets until 
at least\some molecules of said polyatomic parent molecular species 
become aispersed in said bath gas as said multiply charged ions; 




D 

I) 

D 



passing - a portion -of ^id multiply charged ions in said bath gas into^vacuum 
containing a ma\s analyzer; 

generation of said mass spectrum comprising a sequence of peaks due to said sub- 
populations of said on\ or mqpe^distinct populations; and 



determination of the molecular \^ 
polyatomic parent molec 




ight 



said one or more of said distinct 
pecies. 



The composition of matter of claim ^t^ir 



which each - of at least one*plurality of 
tions with distinct values o^i, each of 



sub-populations is comprised of distin 
said sub-populations having a value^br-i not less tlilan seven. 

J^f. The composition of matter of claim i^f in which^at least one of said distinct 
polyatomic parent molecular species has a value^F-said Volecular weight, M r , not less 
than about 5000 amu. 

\\\& I 

i?8T The composition of matter of claim i^5* in which at least V>ne of said distinct 
polyatomic parent molecular species has a value^r- said molecular weight, M r , not less 
than about 7000 amu. 
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)p*f. A exposition of matter comprising one or more distinct populations of multiply 
charged ionsSgenerated from a sample comprising one or more distinct polyatomic parent 
molecular species, the molecular weight of said distinct polyatomic parent molecular 
species being at least about 5000 atomic mass units { - amu - X the number of charges on each 
ion defining the ioVs charge state number, each of said populations of ions comprising a 
set of one or more sub-populations, the ions of a distinct sub-population within said set of 
sub-populations havingv the same charge state number which differs from said charge state 
number of another of said sub-populations within said set, each said sub-population having 
said charge state number npt less than five, said composition of matter being characterized 
by: 



carrying out a mass analysis of the ions in said one or more populations and jrom, 



\ 



P 
P 



%as§- 



J h e results - of - sai 
ions of said sub-popu! 



determining a value of the mo, 

molecular species from fhe ^ass/ch; 
sub-populations. 



he \m$ 

^ly s i s- obtaining mass/charge (m/z) values for said 



lar weight of said distinct polyatomic parent 
rge (m/z) values of said ions in said 



J^SCT The composition of matter of claim 129 iiWhich - eaoh of at least one of said 
plurality of sub-populations is comprised of distinct sub-populations with distinct values ofi 

' ' " less than seven. 



i, each of said sub-population having a value^b^i 

i#f. The composition of matter of claim i%*f in which all molecules of said^siagte 
polyatomic parent molecular species have substantially theN^ame molecular weight 

A&Z. The composition of matter of claim in which said^siWls polyatomic parent 
molecular species is selected from the class of compounds knowii as biopolymers. 
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le composition of matter of claim i29 in which all molecules of at least one of 
said distihct polyatomic parent molecular species have the same chemical formula. 

n% \ 

J^f. A composition of matter comprising one or more distinct populations of multiply 
charged ions generated from a sample comprising one or more distinct polyatomic parent 
molecular species, the molecular weight of said distinct polyatomic parent molecular 
species being at least about 5000 atomic mass units { amu }, the number of charges on each 
ion defining the ion'svcharge state number, each of said populations of ions comprising 
one or more sub-populVtions, a nd for each of said p opulations , there being one of s aid 
sub-populations^9^# ^n^o s sibl e charge state number whose minimum value is not less 
than three and whose maximum value is not less than five, formation and mass analysis of 
said composition of matter Being characterized by: 



dispersing a solution c 
molecular species 
place in the preser 




ing said one or more distinct polyatomic parent 

th gas as charged droplets, said dispersing taking 
f an electric field; 



;o a 



allowing the solvent of sai l solul 
at least some molecules 
become dispersed in said 



ionyto evaporate from said charged droplets until 

id distinct polyatomic parent molecular species 
bath gas as said multiply charged ions; 

passing a portion of said multiply charged ions in said bath gas into^vacuum 
containing a mass analyzer; 

generation of a mass spectrum comprising a sequence of peaks due to said sub- 
populations of said one or more distinct populations; and 

the determination of the molecular weight of saiaVone or more of said distinct 

polyatomic parent molecular species resulting in a value for the molecular 
weight. 
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The composition ormatter of claim in which said plurality - of sub populations^ 
fep each of said populations^ isyeempirsed of one of said sub-populations ^bF each of e v ery - 



charge state number whose 
value is not less than seven. 



mm value is not less than five and whose maximum 



The composition of matter of 
-fop-each of said populations^ is compi 
charge state number whose minimum Vatpe 
value is not less than ten. 



184 in which said plurality of sub population s, 
^ed of one^r said sub-populations ^or eafch of 

lot less than seven and whose maximum 



i 

l&T. The composition of the matter of dkim ifePIn which all molecules 9 f a giv e n of 
said distinct polyatomic parent molecular species \ave substantially the same molecular 
weight. 
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